Redescription and New Host Record of Diplostamenides sciaenae (Monogenea, Microcotylidae) and its Phylogenetic Status Using Molecular Markers. Verma, A. K., Verma, J., Agrawal, N. -A new host and new locality is recorded for Diplostamenides sciaenae (Goto, 1894) Lebedev, Parukhin et Roitman, 1970 from Johnius belangerii at Versova dock landing centre, Mumbai, India. Th e morphometric comparison of D. sciaenae with previously published data, provided redescription complements results of molecular analysis. Th e partial 28S and 18S rRNA gene sequences of D. sciaenae were amplifi ed, sequenced through PCR and deposited to GenBank database. Th e BLASTn searches revealed the signifi cant closeness of D. sciaenae to other microcotylid parasites in large and small ribosomal subunits. Th e phylogenetic tree analyses with neighbor joining and minimum evolution methods also expressed belonging of D. sciaenae to Microcotylidae.
Introduction
established the genus Diplostamenides with the type species D. umbrinae Unnithan, 1971 , infecting Umbrina russelli Cuvier, 1829 [(now known as Dendrophysa russelii (Cuvier, 1829) , commonly known as 'goatee croaker´ (Froese and Pauly, 2017) ] from Trivandrum, India. Mamaev (1977) considered Microcotyle hemiatriospinalis Lebedev et al., 1970; M. madrasi Tripathi, 1957 ; M. sciaenae Goto, 1894 as synonym of D. umbrinae Unnithan, 1971 . In 1986, Mamaev mentioned type species D. sciaenae comb. n.
[syn. M. sciaenae Goto, 1894; Atriostella sciaenae (Goto, 1894) Unnithan, 1971 ; D. umbrinae Unnithan, 1971 ; Source Goto (1894) Yamaguti (1958) Tripathi (1957) Lebedev (1970) Unnithan (1971) Zhang ( T a b l e 2. DNA sequences of polyopsithocotylean monogeneans retrieved and analyzed in this study (-= not available, * = sequence deposited to GenBank) Description (fi gs 1-2) Th e description is based on 15 specimens. Body elongated, dorso-ventrally fl at, tapered at both ends. Total body length including haptor (H) 3112-3676 (3338), width 514-789 (664) ma×imum at the level of haptor. Haptor distinct from body, relatively broad and pointed at posterior end, 1532-1721 (1631) long, ma×imum width at anterior margin 650-923 (777) . Haptor asymmetrical with one long and one short rows of clamps (C), 40-52 and 42-46 clamps on long and short row, respectively. Clamps in long row bigger than clamps in short row. Long row clamp length 51-73 (60), width 28-48 (39), short row clamp length 45-60 (53), width 30-37 (33). Both long and short rows of clamps containing scleritum marginal dorsale (SMD), scleritum marginal ventrale (SMV), scleritum obliqum basale (SOB), scleritum median (SM), e×treme terminal dorsale (ETD) and e×treme terminal ventrale (ETV). SM with long ventral and short dorsal arms. Bident structure present both in long and short rows of clamps.
Mouth subterminal, sub-circular, with diameter of 76-83 (80). Two rounded, aseptate oral suckers (OS) 44-56 (50). Pharyn× (P) pyriform, laying behind oral suckers, its diameter 35-52 (44). Oesophagus (OE) tubular, narrow 94-124 (111) long, 25-31 (28) wide, branched above level of genital atrium (GA). Intestinal crura (IC) beginning at level of genital atrium and reaching haptoral region; posteriorly not confl uent, left branch slightly longer than right, terminating at level of anterior haptor; long branch length 2160-2332 (2247), short branch length 1912-2132 (2065), width of both branches 86-173 (128). Genital atrium muscular, 58-93 (75) long, 49-69 (60) wide; three prominent rows of atrial spines (AS), fi rst outer row of broad and thick spines 10-11, length 14-18 (16), second inner row of (54). Vas deferens (V) as straight tube, originating from middle of body and opening into genital atrium, length 598-633 (618), width 9-13 (11). Vitellaria of several minute follicles, co-extensive with intestinal crura reaching up to haptor region. Eggs not observed.
Remarks
Th e comparative measurements of D. sciaenae in the present study along with other published records (Goto, 1894; Yamaguti, 1958; Tripathi, 1957; Lebedev et al., 1970; Unnithan, 1971; Zhang et al., 2001 ) are presented in table 1.
Molecular analysis
Th e nucleotide BLAST searches for D. sciaenae (India) showed the ma×imum similarity of 99 % with D. sciaenae (China, accession no. FJ432589), 93 % with Cynoscionicola branquialis and 88 % with Omanicotyle heterospina in case of 28S rDNA while 95 % with Polylabris sp. JYW-2010, 94 % with Microcotyle sebastis and 93% with Bivagina pagrosomi in case of 18S rDNA. Th is high magnitude of sequence identity is adequate to place this genus into Microcotylidae. Th e phylogenetic analyses with NJ and ME methods displayed similar tree topology with diff erent bootstrap values for large and small ribosomal subunits. Th e tree analyses of both 28S and 18S partial rRNA sequences of D. sciaenae and other microcotylids clustered together with respect to outgroup (fi gs 3 and 4). Fig. 3 . Phylogenetic tree topology of parital 28S rRNA nucleotide sequence data for the members of microcotytlidae and outgroup of members of diclidophoridae through NJ and ME methods. Th e bootstrap values for 1000 replicates are shown as in the phylogram and branch length is genetic distance between taxa.
Discussion
Goto (1894) originally described Microcotyle sciaenae from Japan. Later, Yamaguti (1958) redescribed M. sciaenae, agreeing with original description of Goto, 1894 on major aspects like genital atrium and its spine, except for few insignifi cant points in long row and 56-75 clamps (60 aft er Goto) in short row and total number of clamps 114-157; number of testes 13-30 (around 27 aft er Goto)]. Th e present redescription of D. sciaenae shows minor diff erences with earlier descriptions (table 1) as follows: (1) total number of clamps are lowest in present specimen; (2) total number of atrial spines in male copulatory organ is higher in specimens studied by us; (3) uterus, vagina and vaginal pore were not detected in present study. Eggs were not observed by any investigators including the present study. In spite of these morphometric variations, the detailed anatomy of specimens studied by us is in consent with previous accounts by Goto (1894), Yamaguti (1958) , Tripathi (1957) , Lebedev et al. (1970) , Unnithan (1971) and Zhang et al. (2001) .
Th e host specifi city of D. sciaenae in general (Rhode, 1979; Whittington et al., 2000) is appreciable as it is aff ecting only the members of Sciaenidae in published data and present study except the member of Carangidae mentioned by Lebedev et al. (1970) .
Two diff erent genetic markers (28S and 18S ribosomal subunits) were assigned to re-confi rm the phylogenetic position and validity of D. sciaenae from India. Th e large and small ribosomal subunit gene sequences are proven milestone to facilitate the diff erentiation among homologous and heterologous sites and provide important signals to infer the phylogeny at generic and specifi c levels (Hillis and Dixon, 1991; Dixon and Hillis, 1993; Littlewood and Olson, 2000) . Both LSU (large subunit) and SSU (small subunit) of rDNA support the morphological and molecular data to unriddle the phylogeny problems of monogeneans (Littlewood et al., 2001; Olson and Littlewood, 2002; Jovelin and Justine, 2001) .
Conclusions
Diplostamenides sciaenae (Goto, 1894) Lebedev, Parukhin et Roitman, 1970 was recorded from Johnius belangerii at Versova dock landing centre, Mumbai, India. Morphological and molecular data analyses clearly concluded that the genus Diplostamenides Fig. 4 . Phylogenetic tree topology of partial 18S rRNA nucleotide sequence data for diff erent microcotylids and outgroup as diclidophorids through NJ and ME methods. Th e bootstrap values for 1000 replicates are shown as in the phylogram and branch length is genetic distance between taxa.
is valid. Th e global alignment searches for 28S and 18S rDNA of D. sciaenae revealed its signifi cant homology with other microcotylids. Th e phylogenetic tree analyses clearly supported the BLAST analysis and fi rmly advocate the validity and position of D. sciaenae in Microcotylidae: Microcotylinae.
